The use of combined antegrade-retrograde infusion of blood cardioplegic solution in pediatric patients undergoing heart operations.
The benefits of combined antegrade-retrograde infusion of blood cardioplegic solution are becoming well known in adult coronary and valvular heart operations. Many of these advantages relate directly to the pediatric patient. They include prompt arrest and even distribution, particularly with aortic insufficiency or open aortic root, avoiding or limiting ostial cannulation, allowing uninterrupted surgical procedures, and flushing air/debris from the coronary arteries. We therefore report on the first 123 pediatric patients at the University of California, Los Angeles, to receive myocardial protection with antegrade (aortic) infusion in conjunction with retrograde (coronary sinus) infusion of blood cardioplegic solution. We employed a retroplegia catheter with a self-inflating and deflating occlusion balloon on the tip of a pressure-monitored infusion cannula that remains in the coronary sinus during the operation. Induction blood cardioplegic solution, 30 ml/kg in equally divided doses, is administered in the coronary sinus first antegrade at an aortic pressure less than 80 mm Hg, followed by retrograde infusion at less than 40 mm Hg. Maintenance cardioplegic solution (15 ml/kg) is administered every 20 minutes through one or both of the infusion cannulas, depending on the surgical procedure. Patients' ages ranged from 1 week to 16 years with a mean of 4.6 years. The following procedures were included in descending order: Fontan 20, atrioventricular valve repair/replacement (and complete atrioventricular canal) 16, aortic root/Konno/Ross 16, Rastelli 13, aortic valve repair/replacement 13, ventricular septal defect (and double-outlet right ventricle) 13, tetralogy of Fallot 10, coronary artery reimplantation/fistula repair 6, truncus arteriosus 4, arterial switch 3, bidirectional Glenn 2, sinus venosus 2, and aortopulmonary window, Senning, Stansel, interrupted aortic arch, and Ebstein's, 1 each. Aortic crossclamp times ranged from 6 to 219 minutes with a mean of 87 minutes. Myocardial oxygen consumption data for a series of six patients indicated the supplemental benefit for retrograde infusion of cardioplegic solution along with antegrade infusion, particularly in hypertrophied myocardium. Three deaths occurred (2.4% 30-day mortality), in the following patients: the first with truncus arteriosus and interrupted aortic arch, the second with complete atrioventricular canal and pulmonary hypertension, and the third with truncal valve regurgitation and replacement. There were no complications related to the retroplegia catheter. From this initial positive experience, we conclude that (1) combined antegrade-retrograde infusion of blood cardioplegic solution can be safely used in an expanding number of pediatric heart operations in all age groups, and (2) combined antegrade-retrograde infusion of blood cardioplegic solution may provide additional myocardial protection, with excellent surgical outcome, in complex congenital heart repairs.